OBJECTIVEdWe used a mixed-methods approach to explore the relationships between participants' perceptions of family members' diabetes self-care knowledge, family members' diabetesspecific supportive and nonsupportive behaviors, and participants' medication adherence and glycemic control (A1C).
RESULTSdPerceiving family members were more knowledgeable about diabetes was associated with perceiving family members performed more diabetes-specific supportive behaviors, but was not associated with perceiving family members performed fewer nonsupportive behaviors. Perceiving family members performed more nonsupportive behaviors was associated with being less adherent to one's diabetes medication regimen, and being less adherent was associated with worse glycemic control. In focus groups, participants discussed family member support and gave examples of family members who were informed about diabetes but performed sabotaging or nonsupportive behaviors.
CONCLUSIONSdParticipant reports of family members' nonsupportive behaviors were associated with being less adherent to one's diabetes medication regimen. Participants emphasized the importance of instrumental help for diabetes self-care behaviors and reported that nonsupportive family behaviors sabotaged their efforts to perform these behaviors. Interventions should inform family members about diabetes and enhance their motivation and behavioral skills around not interfering with one's diabetes self-care efforts.
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F or adults with type 2 diabetes, the performance of diabetes self-care activities is associated with improved glycemic control and prevents diabetesrelated complications, hospitalizations, and mortality (1) . Most theories of health behavior change required for diabetes selfcare performance include a social support component (2) (3) (4) , and family members are considered a significant source of social support for adults with diabetes (5, 6) .
Family members can have a positive and/or negative impact on the health of people with diabetes, interfere with or facilitate self-care activities (e.g., by buying groceries or refilling a prescription), and contribute to or buffer the deleterious effects of stress on glycemic control (7) . Although family members can provide many kinds of social support (e.g., emotional, informational, and appraisal support), instrumental support (i.e., observable actions that make it possible or easier for an individual to perform healthy behaviors) has been most strongly associated with adherence to selfcare behaviors across chronic diseases (8) .
Even with correlational evidence supporting the importance of instrumental support, interventions rarely target family support as a means of promoting diabetes self-care behaviors among adults. Most diabetes intervention trials examine the effect of individual education on glycemic control, without engaging or educating family members or accounting for family member support as a process outcome (9) . The few interventions for adults with diabetes that have included family members have been both largely inconsistent in their approach and ineffective in influencing health outcomes (10, 11) . For example, Kang et al. (12) tested an intervention that included individual family education sessions, group family education sessions, and weekly phone calls over 6 months. Participants in the family intervention reported an increase in family members' supportive behaviors and a decrease in family members' nonsupportive behaviors. Improvements in self-reported diabetes self-care behaviors, weight, and glycemic control were noted, although these observed changes were not significant (likely due to small sample size). In addition, Wing et al. (13) compared the efficacy of a weight loss intervention with spouses against an individual weight loss intervention and found no significant effect of the spousal intervention on exercise, caloric intake, weight loss, or glycemic control compared with the individual intervention. Gilliland et al. (14) conducted a three-arm intervention trial in Native American communities that included psychoeducational groups with adults with diabetes and their family members, one-on-one psychoeducational sessions without family members, and a control group. Inconsistent with predictions, the intervention groups demonstrated small increases in glycemic control relative to the control group. However, participants were not randomized to condition, and the study did not assess the interventions' effects on diabetes self-care behaviors. Thus, further work is needed to develop efficacious family-based interventions for adults with diabetes.
In our focus groups, adult participants with diabetes spontaneously discussed family member support when asked about their daily self-care regimens, underlining the influence of family support on diabetes self-care behaviors (15) . On the basis of these in vivo findings, we used a mixed-methods approach with the same dataset to develop an understanding of the role of family support in the performance of self-care behaviors in general, and medication adherence specifically. Our objectives were to 1) explore the relationship between family members' support and participants' medication adherence and 2) expand the knowledge of what should be included in family-based interventions for adults with diabetes.
RESEARCH DESIGN AND METHODS

Participants and recruitment
Focus groups were conducted as a part of a larger project studying barriers and facilitators of diabetes medication adherence and the use of technology to manage diabetes and medication regimens. From June to December 2010, we recruited Englishspeaking adults diagnosed with type 2 diabetes who were prescribed glucoselowering diabetes medications. Research assistants approached participants in clinic waiting rooms and responded to inquiries about the study from fliers or listserv announcements.
Of those eligible who consented to participate (N = 75), 61% (n = 45) attended a focus group session that included a discussion, survey, refreshments, and $40 compensation. All enrolled participants who did not attend a focus group were invited to complete the survey by phone and/or mail and received $20 compensation. Sixteen additional participants completed the survey, providing quantitative data for n = 61. The Vanderbilt University Medical Center Institutional Review Board approved all procedures prior to participant enrollment.
Data and procedure Qualitative. We conducted 11 focus groups with two to six participants, a trained facilitator (L.S.M. or C.Y.O.), and a trained note taker. Each focus group included an ;60-min discussion and ;20-30-min survey. Consistent with the parent study protocol, focus group questions pertained to barriers and facilitators of medication adherence, experiences with and attitudes toward using health information technology to manage diabetes and medication regimens, and ideas for leveraging technology to improve diabetes self-care. Focus group sessions were stratified by participants' self-reported frequency of health information technology use to facilitate discussion specific to the parent study research questions (15) . Thus, we did not have a priori questions about the role of family members in participants' self-care behaviors. Rather, participants interjected this information into the larger discussion. All sessions were emergent, semistructured, and allowed the facilitator to adapt questions to participants' experiences. Discussions were audiotaped and transcribed verbatim. Quantitative. A brief survey collected demographic information, including participants' age, sex, race/ethnicity, education, household income, and marital status. Participants also reported perceptions of family members' diabetes selfcare knowledge and completed validated measures of perceptions of family members' diabetes-specific supportive and nonsupportive behaviors and their own adherence to diabetes medications. Family members included any individuals the participant considered part of his/her family, as the survey did not specify a definition of "family." Family knowledge about diabetes selfcare. Perceptions of family members' diabetes self-care knowledge was assessed by asking, "Generally, how much are your family members informed about what diabetes is and what it takes to manage it?" Responses were on a four-point scale, ranging from 1 (not at all) to 4 (a lot). Family supportive and nonsupportive behaviors. Perceptions of family members' diabetes-specific supportive and nonsupportive behaviors were assessed with adapted subscales from the Diabetes Family Behavior Checklist (DFBC) (16, 17) . Since our sample included participants prescribed oral agents and/or insulin, participants could indicate "not applicable" for insulin-specific items. Therefore, the DFBC for participants prescribed insulin consisted of 16 items, whereas the DFBC for participants prescribed only oral agents consisted of 13 items. Items assessing supportive behaviors included questions such as, "How often do your family members exercise with you?" and "How often do your family members eat at the same time that you do?" Nonsupportive items included questions such as "How often do your family members criticize you for not exercising regularly?" and "How often do your family members argue with you about your diabetes self-care activities?" Responses ranged from 1 (never) to 5 (at least once a day), with higher scores indicating family members perform more supportive or nonsupportive behaviors, respectively. We averaged applicable items for each participant to create supportive and nonsupportive scaled scores. For participants who were prescribed insulin (n = 17), the internal consistency reliability (Cronbach a) of the 16-item DFBC was 0.82 for the supportive subscale and 0.74 for the nonsupportive subscale. For participants only on oral agents (n = 44), the internal consistency reliability of the 13-item DFBC (i.e., three insulin-specific items were removed) was 0.79 for the supportive subscale and 0.73 for the nonsupportive subscale. Medication adherence. Adherence to oral diabetes medications and insulin was assessed using the 12-item Adherence to Refills and Medication Scale (ARMS), which includes a four-item refill adherence subscale and an eight-item dose adherence subscale (18) . We slightly modified each item to focus on diabetes medications (e.g., "How often do you forget to take your diabetes medicine or insulin?"). The ARMS is a reliable and valid instrument for assessing medication adherence (18) and has been shown to predict glycemic control (19) . Response options are on a four-point scale, ranging from 1 (none of the time) to 4 (all of the time), and are summed to produce an overall adherence score ranging from 12 to 48, with higher scores representing worse medication adherence. In our sample, internal consistency reliability was 0.75. Glycemic control. Glycemic control was assessed by the most recent glycated hemoglobin (A1C) value in the medical record. Analyses. All statistical tests were performed using STATA version 11. Descriptive statistics characterized the sample. We conducted Shapiro-Wilk tests of normality and then used independent-sample t tests to explore group differences for normally distributed variables and Mann-Whitney U tests for nonnormally distributed variables. We previously examined demographic differences between focus group participants (n = 45) and nonparticipants (n = 16) and found no differences (15) . We tested relationships between demographic, family, and outcome variables (i.e., medication adherence and glycemic control) using independent-sample t tests, Mann-Whitney U tests, or Spearman correlation coefficients (r) as appropriate.
Audiotapes were transcribed verbatim. We used NVivo 9 to code, analyze, and interpret the transcripts using elements of grounded theory (20) . First, we identified all references to family members in the transcripts. We then conducted thematic analysis on participant comments about family members, excluding comments about a family history of diabetes. Identified major themes included 1) support from family members and 2) family members' nonsupportive behaviors. We then used comparative analysis to categorize participant comments about family support as either instrumental, informational, emotional, or appraisal support. Comparative analyses of family members' nonsupportive behaviors led to the development of two subthemes as follows: 1) sabotaging behaviors and 2) miscarried help.
Efforts to ensure quality. To ensure the trustworthiness of our methodological approach, we participated in, recorded, and transcribed debriefing sessions after each focus group to discuss emerging themes. We also used methodological and analyst triangulation (21) . Disagreements about the meaning of a participant comment or the type of support described were resolved through discussion and consensus. In the event a participant comment could not be clearly identified as supportive or nonsupportive, it was excluded from the analysis. Finally, family support emerged without facilitator inquiry in 11 focus groups with two different facilitators. Thus, the consistency of participant comments about family involvement across groups enhances the validity of our qualitative results (22) .
RESULTSdTable 1 presents the characteristics of participants who completed the survey with means (M) and SD or percentages. Separate sample characteristics for focus group-only participants have been previously reported (15) . Results are reported as M and SD. On average, participants reported that their family members were "somewhat" informed about what diabetes is and what it takes to manage it. Both DFBC subscale distributions were nearly normal and had a slight positive skew. A1C scores ranged from 5.0 to 14.5, with an average A1C of 7.0 (SD = 1.4). Based on the American Diabetes Association definition (23) , 34% of the sample had uncontrolled glycemia. Focus group participants (n = 45) also reported that their family members were "somewhat" informed about diabetes (M = 3.1, SD = 0.9). They reported similar frequencies of family member supportive behaviors (M = 2.2, SD = 0.7) and nonsupportive behaviors (M = 2.1, SD = 0.6). The average ARMS score for focus group participants was 16.3 (SD = 3.6) and the average A1C was 6.9 (SD = 1.1). There were no significant differences between focus group attendees and survey-only participants on our variables of interest.
There were no sex differences in perceptions of family members' diabetes self-care knowledge, diabetes-specific supportive behaviors, or nonsupportive behaviors. Advancing age was associated with reporting family members perform fewer nonsupportive behaviors (r = 20.30, P , 0.05). Participants reporting incomes $$40,000 were more likely than those with incomes ,$40,000 to report that their family members perform more diabetes-specific supportive behaviors (U = 263.5, P , 0.05). However, more education was associated with reporting one's family members were less knowledgeable about diabetes (r = 20.29, P , 0.05). Married/partnered participants were more likely than single, divorced, or widowed participants to report that their family members were more knowledgeable about diabetes (U = 567.5, P , 0.05), and were more likely to report that their family members perform more nonsupportive behaviors (U = 560.0, P , 0.05). Nonwhite participants had higher A1C values than white participants (U = 371.5, P , 0.05). No other demographic characteristics were associated with our variables of interest.
Spearman correlation coefficients between family variables, medication adherence, and glycemic control are presented in Table 2 . Notably, perceiving one's family members perform more nonsupportive behaviors was associated with reporting worse dose adherence to diabetes medications (r = 0.44, P , 0.001), which, in turn, was associated with higher A1C values (r = 0.29, P = 0.03). Perceiving one's family members perform more nonsupportive behaviors was marginally associated with worse refill adherence (r = 0.24, P = 0.07). Thus, dose adherence drove the association between nonsupportive family behaviors and worse overall medication adherence (r = 0.43, P , 0.001). As noted in Table 2 , perceiving one's family members were more knowledgeable about diabetes was associated with perceiving one's family members perform more diabetes-specific supportive behaviors, but was not associated with perceiving one's family members perform less nonsupportive behaviors. However, perceiving one's family members perform more supportive behaviors was also associated with perceiving one's family members perform more nonsupportive behaviors. Focus group participants mentioned family involvement in all 11 focus groups (27 unique references). Illustrative statements are quoted verbatim below and in Table 3 . Supportive family behaviors were mentioned in every focus group (18 unique references). Participants frequently discussed instrumental support (15 references) and rarely mentioned emotional (1 reference), informational (1 reference), or appraisal (1 reference) support. In light of the finding that perceiving one's family members perform more nonsupportive behaviors was associated with less medication adherence, we share participants' comments about their family members' sabotaging behaviors (six references) and "miscarried help" (i.e., behaviors intended to be supportive that generate conflict, three references). Nonsupportive behaviors were discussed in four focus groups.
Support from family members
Instrumental support was the most common form of family support discussed in the focus groups. Participants shared instrumental support they received from family members in areas such as diet, exercise, medication adherence, blood glucose monitoring, and managing doctors' appointments. One participant shared that her husband was particularly supportive of her diabetes self-care activities. When asked by other group members how he supported her, she explained.
My husband does most of the grocery shopping, so he reads all the food labels for me and he will stand there in the aisles and read themdbless his heartdhe is great like that. And he is into computers, so he will read stuff and he goes to the doctor and stuff with me whenever he can. (White female, age 56 years)
Several participants indicated that a family member's awareness of their diabetesspecific needs made it easier to perform self-care behaviors. One participant shared how his wife always carried snacks and extra medication in her purse for him, and another shared how her sister understood her medication's side effects and helped her manage them.
I have been taking my medicine in the morning, and I found that no matter how much breakfast I ate, about 2 hours after I took it, I was starting to feel not so good. Sunday it got really bad in church, and my sister saw Family members' nonsupportive behaviors Several participants expressed frustration with their family members' nonsupportive behaviors, particularly in response to other participants' comments about receiving instrumental support for performing self-care activities. Participants reported two types of nonsupportive behaviors: 1) sabotaging behaviors from family members who were well informed about diabetes but did not help the participant perform diabetes selfcare behaviors and 2) miscarried helping behaviors, in which family members' attempts to help with diabetes self-care produced conflict. Sabotaging behaviors. Some participants reported their family members (those with and without diabetes) were not motivated to make lifestyle changes or support their own diabetes self-care behaviors. These participants expressed frustration and voiced concerns that information about diabetes may be insufficient to motivate family members to perform supportive behaviors.
But, you know, I don't think it's enough [to research it with them]. The information can be out there and available, but how do you get somebody to care? (White female, age 65 years)
Participants shared stories when their family members had acted in nonsupportive ways despite knowing about dietary restrictions for people with diabetes, and sabotaging participants' attempts to perform diabetes self-care behaviors.
What if you have a husband that's a diabetic and he takes 1 pill a day and then he eats 24/7? As long as he's awake, he is stuffing food in his face, and it is not good quality food. It's doughnuts, chocolate cookies. And he's a diabetic-never takes his blood sugar, and then he makes fun of me because I take my blood sugar 8 times a day and I have to be so careful! And he's sticking these cookies in my face and he's like "have a cookie" and I'm like "no thank you" ... he kind of sabotages me-but he has been a diabetic longer than I am. But he just-he doesn't seem to care. He is just not interested. So, sometimes I don't really have a support system. I am the support system. (White female, age 61 years)
One man described how his family members take him to restaurants where they know he will eat unhealthily.
If we are going to go to [restaurant name], they know I'm eating. That's just it. I don't think I can just sit there. If [my family] is going to give me some chicken fingers, they know I just can't control it. Certain restaurants they want to go todI'm getting it alldtake some more insulin, pray over it, and go. (African American male, age 46 years) Miscarried help. In addition to family members performing sabotaging behaviors, some participants discussed instances of "miscarried help," which produced conflict and interfered with self-care. For instance, a married couple shared their contrasting diabetes narratives as follows: the wife was insulin dependent, seldom followed a healthy diet, and had been hospitalized three times in the previous year, whereas the husband controlled his diabetes with diet and was largely without complications. The couple described experiencing conflict from the husband's attempts to change the wife's diet and the wife not appreciating her husband's attempts to do so.
Another participant, whose spouse had diabetes but did not participate in the study, recounted how she had repeatedly threatened her husband in an attempt to r between ARMS total and A1C marginally significant at r = 0.24; P = 0.07. r between ARMS medications (subscale) and A1C significant at r = 0.29; P = 0.03. NS, not significant. †P , 0.08. *P , 0.05. **P , 0.001.
get him to take his medicine and change his diet.
[I tell him] "Do you want to dance at our daughter's wedding? You need feet to dance!" And I threaten him withdwe have lots of animals, and I'm liked"Who's going to take care of the animals? Not me! I'll just open the gate and say bye!" (White female, age 61 years)
She reported these attempts had been unsuccessful in changing his behavior and joked about their marital conflict. Miscarried help was also indicated in a relationship between a mother and her adult son who had recently been diagnosed with diabetes. CONCLUSIONSdWe used a mixedmethods approach to examine the relationship between participant demographic characteristics, perceptions of family members' diabetes self-care knowledge, perceptions of family members' diabetes-specific supportive and nonsupportive behaviors, and participants' diabetes medication adherence and glycemic control. Quantitative results indicated that perceiving family members had more diabetes self-care knowledge was associated with perceiving family members perform more diabetesspecific supportive behaviors. However, perceiving family members perform more nonsupportive behaviors was associated with reporting less adherence to diabetes "I went to some family gathering not too long ago, and I pitched a fit! There was not one sugar-free thing to drink. There was sugared tea, and Coke. There was all this stuff and every bit of it was full of sugar and I just got so angry. It was like 'Folks, I am a diabetic! Unsweet ice teadOne simple thing!' It's like, they know these things, so I just assumed that they would make accommodations."
AA, African American; F, female; M, male.
care.diabetesjournals.org DIABETES CARE, VOLUME 35, JUNE 2012 1243 medications, which, in turn, was associated with worse glycemic control. Interestingly, perceiving family members perform more diabetes-specific supportive behaviors was not associated with medication adherence or glycemic control, and family members' supportive behaviors co-occurred with nonsupportive behaviors. According to qualitative findings, participants think educating family members (i.e., providing them with information) about diabetes may not stop family members from performing nonsupportive, sabotaging behaviors. Participants reported feeling sabotaged by family members who are well informed about diabetes and its demands, but are unmotivated to make changes themselves or help the participant to make changes. In addition, we found that "miscarried help," a concept introduced in the pediatric diabetes literature to explain interpersonal conflict that occurs when a caregiver attempts to supervise an adolescent's self-care behaviors (24, 25) , may also be relevant to adults with diabetes. Miscarried helping behaviors are characterized by an intent to perform supportive behaviors that infringe upon an individual's self-efficacy (24) and lead to relationship conflict about diabetes that has been associated with rebellion and poor health outcomes in adolescents with the condition (24, 25) . This construct is distinct from sabotaging behaviors, in which family members know that the individual should perform a healthy behavior, but encourage the individual to perform an unhealthy behavior. Moreover, overly solicitous behaviors are associated with lower self-reported diabetes self-efficacy and less physical activity, even when people with diabetes perceive these behaviors as helpful (26) . Thus, family members who are too involved in diabetes management can create conflict and undermine an individual's success at performing diabetes self-care activities. In our study, participants reported both receiving unappreciated help from family members and performing nagging or threatening behaviors to encourage self-care behaviors in their other family members who have diabetes. This evidence, although preliminary, presents an area for further research.
There are several limitations associated with this study. Participants were recruited from a single site and self-selected to attend a focus group and/or complete the survey, thereby limiting the generalizability of our results. In addition, the parent study was designed with different foci, so we did not prevent family members with a diabetes diagnosis from attending the same focus group. Three couples and one pair of sisters attended focus groups together, which may have increased discussion about family members' supportive behaviors or decreased discussion about family members' nonsupportive behaviors. In qualitative research, saturation is reached when data collection no longer yields new results (27) . The parent study achieved saturation regarding the use of health information technology to manage diabetes. We achieved saturation regarding the role of family members' supportive behaviors, but have likely only begun to understand the role of family members' nonsupportive behaviors and miscarried help.
We used quantitative and qualitative methods in concert to understand a phenomenon from different perspectives. Consequently, the statistical power of our quantitative results is limited by our qualitative approach to data collection and sampling, and we were unable to control for variables that might confound the relationships of interest. Further, our study presents participants' perceptions of family members' knowledge and supportive/ nonsupportive behaviors, which may not adequately reflect actual family members' knowledge and behaviors. Finally, our cross-sectional design limits our ability to discern causal relationships, and further evidence is necessary to make strong conclusions about the role of family members' diabetes self-care knowledge and supportive/nonsupportive behaviors, and one's medication adherence and glycemic control.
Our results are consistent with other studies reporting that social support directly affects adults' performance of diabetes self-care behaviors and indirectly affects their glycemic control (4, 28) . Although other studies have reported that nonsupportive behaviors hinder the ability of adults with diabetes to perform certain self-care activities (16, 17, 29) , to our knowledge, this is the first examination of the relationship between family members' supportive/nonsupportive behaviors and diabetes medication adherence. Our mixed-methods approach provides a nuanced understanding of the role of family support in diabetes self-care from the perspectives of adults with diabetes. It is notable that family support was not an a priori focus of the parent study, and participants discussed family members' behaviors spontaneously and frequently, thus underlining its importance in diabetes management.
Our findings suggest a new direction for future work to develop effective familybased interventions for adults with diabetes. Future qualitative research should identify all relevant nonsupportive family behaviors and understand the role of miscarried helping among adults with diabetes. Additional quantitative research (e.g., prospective studies) is needed to understand the causal relationships between family members' diabetes self-care knowledge and supportive/nonsupportive behaviors, and an individual's diabetes self-care behaviors and health outcomes. That work should explore differences in the perceived helpfulness of family members' behaviors and differences in perceived and desired family support based on age, sex, time since diagnosis, race/ ethnicity, socioeconomic status, and self-efficacy. Such research may facilitate the development of interventions for adults with diabetes that focus on reducing the frequency of family members' communications or actions that interfere with the performance of one's diabetes self-care behaviors. Providers should discuss with family members the influence of instrumental support and nonsupportive behaviors on a patient's self-care and health outcomes and help the patient develop strategies to address nonsupportive family member behaviors.
